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Me&od and device far threading a web 
in the reeling of a pq)er or boaid 
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The invention relates to a method according to the preamble of claim 1. 
10 The invention also relates to a device accoidmg to the preamble of ciann 6. 

As known in the prior art, m connection with the reeling of a p^er web, a reeling 
drum is used which is provided with suction zones of the sector typ^ i.e. suction 
takes place tbrough holes situated in a suction dram sheH only in part of the 
circumference of the drum m flie area of a certain sector. One prior-art 
arrangement m the reelmg of a papw web. usmg a reeling dram provided with a 
suction zone sector, is disclosed in FI patent 74446. In known arrangcanents in 
which the suction zone is fccmed mto a sector, it is hardly at all possible to 
remove the boundary laya air flow produced by the rotatmg drum. In addition, 
20 the suction zone sector in known appUcations is situated outside flie w* m the 
length dffection of the drum. i.e. in fiie width direction of the web, and fiw this 

reason during flireadmg it has been necessary to guide tiie taU strip to the adci Le. 
to the zone area, by means of blowing, hi many cases, fibe location of flie suction 
zone sector is also not optunal on the circumference of tiie drum because the tail 

25 str^> ^jpicaHy misses the area of the suction sector in the tiireadmg operation. If 
Ihe taa strip misses tiie suction zone, the tail strip slips out of tiie machme to the 
taidmg side* thus not entering &e nip between tiie reelmg drum and tiie reel 
spool, i.e. a holding^uUing pomt The strip may also be directed towards tiie 
Middle of the machme and it may slq) mto flie nip from some unpredictable point 

30 This leads to a random amount of loose strip. The tightemng of tiie loose strip 
lengfliens die time taken by tiireading unnecessarily. Li many cases it does not 
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even succeed, but breaks when it fi^s and flutters (English: fbp and flutter) into 
other structures of the machine. After unsuccessful threading atten^ts, the 
flireading path must be cleared to remove broken tafl strips m order that new 
attempts may be made, which in turn further increases the threading time 
5 mmecessaray. The arrangement known from FI patent 74446 is primarily 
intended to aid reeling in order that the reeling speed might be increased, when 
needed. This known arrangement does not teach threading of a web. 

In the arrangements known from the prior art, the holes through which a suction 
10 effect is arranged to be produced, are generaUy phiced m the lidges between the 
grooves of grooved drums. 

With respect to the state of the art relating to the direading of a p^ web m 
connection with finishing devices, reference may be made, for example, to FT 
patent 98742, which discloses a method and an ^aratns for threadmg a paper 
web on a sunace treatment ime lor pq>er. In this kn own arrangement, the paper 
guide rolls and the surface treatment loH of the sor^ treatment Ime are provided 
with a suction sector and a blow sector, and by using them it is possible to cause 
the tail strip to adhere reliably to flie perforated surfoce of file roll by means of the 
suction sector, and by means of suction it is possible to assure the li^ direction 
of the draw of the tail strip as weU as flie guidability of the draw, and formation of 
an air fifan between foe paper web and the roll is avoided by means of foe blow 
sector, and foe taa strq> is sqiarated from foe roU surfoce by means of blowmg. 

25 An object of foe invention is to create a mefood and a device for threadmg a web 
in connection wifo foe reeling of a paper or board web, in which mefood and 
device foe drawbacks of foe known arrangements described above are elhninated 
or at least mimmized. 
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A particular object of the invention is to create an ammgement which, y/bsa used, 
enables Oe tail strip to adhere very well to fbe reeling dnim and ensures that the 
tail stnyp is guided to flie reeling nip. 

5 A fittflier object of the invention is to provide an arrangement which enables the 
tail strip to be positioned in the suction zone of the reeling drum bolh in the 
drcumf^iential direction and in the lateral direction. 

With a view to achieving the objects described above as well as ttiose conung out 

10 later, the method according to the invention is mainly characbaized in what is set 
forfli in tiie characteriznig part of clahn 1. 

The device according to the mvention is m tom mamly characterized in what is set 
forth in tiie charactraizmg part of claim 6. 

15 

In accordance with the invention, a suction zone is arranged m connection wifli a 
reeling drum, which suction zone exieads over the entire drcmnference of the 
drum and is located in tiie area of ihc web in the widfli direction of the web, i.e. in 
the longitudinal direction of flie drum, so that flie tail strq) of the W(* win also be 
20 positioned in the suction zone area also in the lateral direction without a transfer 
accompliiihed by means of blowings or fee like. The str^) is sought to be brought 
to the holdmg point as tight as possible (= wifliout looseness). 

In accordance with an advantageous feature of the arrangement of the mvention, 
25 flie apertures for achieving a suction effect, i.e. suction holes, are arranged at the 
bottom of the grooves of a grooved drum, most appropriately with close spacing. 
By fliis means, the boundary layers produced by the rotatmg drum and the moving 
web can be eliminated or reduced so as to be insignificant, with the result that the 
<hreadmg operation takes place reliably. 

30 
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In an anangement in accordance with an advantageous embodiment of the 
invention, the boundary 1^ produced doting one revolntian t>f the leding drum 
is removed during the same revolution and, at fce same time, the sir amount 
carried with the taU strip is sucked. In that connection, the air amount sucked 
5 through the suction zone preferably exceeds the air amount carried in the 
boundary layer of flie drum, so that by means of this so-caUed oveisucking of the 
boundary layer it is assured that a vacuum eflEect. i.e. a lower static pressure, 
extends beyond the boundary layer, whereby the tail strip can be brou^ closer to 
the drum and caused to adhere to the surface of the reeling drum. The air carried 
10 with flie tail strip is also sucked by means of this so-caUedoversuckhig. 

In the arrangement in accordance with the mvention, the tail strip can be made to 
adhere to the reeling dnnn m a reliable manner and the tail strip goes into the nq) 
in a reUable manner. When, m accordance with the mvention, the suction zone is 

15 disposed within the web area m the widfli direction of the web, the tail strip can be 
brought to the suction zone of the reelmg drum wifliout a lateral shift, which 
means that no separate means are needed for movmg the tafl strip in flie lateral 
dhection. hi addition, in the arrangement m accordance with the mvention, the tail 
strq> is always positioned m the suction zone in the circumferential direction 

20 because the suction zone extends over flie entire circumference. 

in accordance with an advantageous embodunent of flie invention, suction holes 
are arranged at &e bottom of the grooves, so-called venta grooves, provided in die 

drum, so that the p^ adheres to flie surfice of the drum because m entering the 
25 xdp fliere is no discontmuity m the pressure prevailmg in the groove. By so 
placmg the holes at the bottom of the groove, the force holding the web against 
the drum sur&ce can be made greater because the area of the groove agamst the 
web is hirger than that of a smgle hole. After the web has adhered to the surfece of 
the drum, the pressure in the groove is roughly of the same order as in the case 
30 whoe die web would cover one hole. 
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In accoidaiice with advantageous additional featoies of the invention, the width of 
the suction zone in the longitudinal direction of flie dnun, i.e. in &e widfe 
direction of the wefe, is smaller than the width of the web, advantageously 2-4 
times die width of the tail strip, the distance between the suction holes in the 
circumferential dkection of the reeling drum is about 10-100 mm, preferably 15- 
25 mm, and the diameter of Ae suction jqjertures is 1-10 mm, advantageously 2-4 
mm, the grooves of the reehng drmn are, for example. 1-3 mm wide, typicaUy 
1^2.5 mm wide, and die depth of the grooves is 1-8 mm. typically 3.5-4.5 mm. 
and the distance between the grooves is 5-100 mm. typically 6-25 mm. Tho speed 
of air in the holes of the suction zone is 20-200 m/s. advantageously 50-100 m/s, 
and the air sucked through the suction zone is conducted out from a hole situated 
in the axle of the reeling drum or in another appropriate manner. The air is passed 
fiom the end of the axle along a tube to a blower or, alternatively, flie air can be 

drawn from the end of the drum throug^i the flange of the drum by means of a 
sq)arate suction box. fiom wMdx it is passed to a blower. Generally, the suction 

zone is at either edge of the p^CT madime m flie area of a loU en4 but it can also 
be situated on an arbitrary line between the edges of the machme. 

In the foUowing, the invention win be descriW m greater detafl with reference to 
the figures in the appended drawing, but the hwention is not by any means meant 
to be narrowly limited to flie details of fliese figures. 

Figure 1 schematicaHy sihows a tail strip fltteading situation on a leel-up in 
accordance wifli one advantageous exempli^ embodiment of the invention. 

Figure 2A is a schematic view of a leelmg drmn used in accordance with one 
esxemplifying eaibodnuent of flie mvention. 

Figure 2B schematicaHy shows a partial enlargment of the area A in Fig. 2A. 
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Figure 2C is a schematic partial cioss-sectianal view of a nip between a reeling 
drum and a reel spool. 

Figure 3 schematically shows aboundaiy layer in a xeel-up. 

Figure 4 schematically shows a measurement result relating to boundaiy layers of 
a reeling drum. 



Li the schematic view of the embodiment shown m Fig. 1, a tail strq> W is passed 
in a threadmg situation in a leel-vp via a paper guide toll 11 or eqmvalent to a 
reeling drum 10. on which it adheres to the smfece of tiie reeling dram 10 by 
means of a suction zone 20 of the reeK^g drum 10 and by means of flie suction 
zone 20 the web is passed to a reelmg nip between the reeling drum 1 0 and a reel 
spool 12, fiom whidi nq> the tail strq> is turned onto the reel spool 12 to start a 
new reelmg operation. Belt conveyors 15, 16, the opwation of which is in itself 
laiown by a person skiUed in the art, are arranged in the vicmity of the paper 
guide roll 11 for conducting the tafl ship W. A suction tube 13 leads fiom one end 
of file reelmg dram 10 to a blower 14 to produce a suction zone in fiie suction 
zone 20 by means of suction provided fiom mside the reeling dram. The suction 
20 zone 20 is phiced in flie reeling drum 10 m the longitudinal direction of fiie reelmg 
dram 10. Le. in the width direction of flie web, in flie area vrhete a fiill-widfli web 
runs in fiie normal running situation (not shown). 



15 



25 



As shown m Fig. 2A. flie reelmg dram 10 comprises ends 17, 18, and a reelmg 
drum shell (not shown), witti space remammg mside it, is disposed around an axle 
between fiie ends 17, 18. The suction zone 20 of fiie reeling drum 10 is placed m 
fius vicmity of one end 17 of fiie reelmg drum at a distance fiom fiie end 17 but m 
fliat area whore flie fiill-widfli web runs. The oflier md of flie reeling dram 1 0 is 
denoted wifli the reference numeral 18. 



30 
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In file schematic partial yiew of Fig. 2 A shown in Fig. 2B. the area A diows fliat 
the suction zone 20 composes grooves 21. ie. soHjalled venta grooves, and 
suction holes 22 througji which a suction effect is provided for the suction zone 
area on the sui&ce of the reeling drum 1 0 . As shown in Fig. 2B, the suction holes 
5 22 are placed at tiie venta grooves 21. 

It is seen in the schematic partial view of Fig. 2C from the area of the suction zone 
20 of the reeling drum 10, when the reeling drum 10 forms a nip with the red 
spool 12, that the grooves 21 extend to a certam depth fiom the surfiice of the 
reeling drum 10 and the suction apertures, or the suction holes 22, are placed at 
the grooves 21, which suction holes extend throu^ the sheU of the reefing drum 
1 0 to the mside of the shell of flie redmg drum 10 to transmit a suction e1^ to 
flie sui^ice of the reeling drum 10. 
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Fig. 3A, without boundary layer suction, and Fig. 3B, with boundary layer 
suction, schematicany show in a reel-iq) a boundary layer L whidi is formed m 
the reel-i^ inihe area of flie reelmg dnmi 10 and the reel q,ool 12. ^di 
boundary layer is controlled in a threading situation by means of a suction zone m 
accordance with Oe invention sudi &at &e amount of air sucked throu^ the 
suction zone exceeds the amount of afr carried in the boundary layer L of the 
dnnn. thereby assuring a suction effect, i.e. a lower static pressure on the surface 
of the drum and in its vidnily. so that &e tafl strip can be brou^t closer to flie 

dnmi and caused to adhere to Ihe surface of the drmn. The air carried with the tail 
• strn> is also sucked by means of the sudion effect In Figs, 3A and SB, a web 
25 guide roU is denoted with the reference numeral 19, 

Fig, 4 shows some schematic measurement results relating to a boundary layer 
produced on a reeling drum in a trial situation in which the speed was 1500 mAnin 
and when a pressure difference was effective over the reeling drum shell and 

30 when there was no pressure difference over the reeling drmn shell Hie curve 31 
represents a situation when the pressure difference was 0 and the curve 32 
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represents a sitoation when the pressue difference was 270 Pa. Tte X axis 

KjHesents the distonce femi Ihe dnm suifece and ^ 
of air in units zn/s. 

5 Above, the invention has been described only with reference to some of its 
advantageous exempli^g embodiments, to the details of which the invention is, 
however, not meant to be narrowly limited. 
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